Induction of polyploidy is known to be useful in plant species where total biological yield is an essential economic parameter.
Autotetraploid plants can be easily obtained in most of the diploid species by colchicine treatment.
However, it is difficult to produce autopolyploid plants with levels higher than 4n=4x chromosomes.
On the other hand, if these plants could be produced, they are mostly not suited for detailed cytological investigations as only a few autopolyploid plants with higher ploidy levels have been found to produce flowers with normal sex organs (Gottschalk 1978) .
Egyptian henbane (Hyoscyamus muticus L., 2n=2x=28) of the family Solanaceae is one of the most important commercial source of hyoscyamine-a major tropane alkaloid (Mittal and Saxena 1977 , Husain et al. 1979 , Koul et al. 1983 , Tyagi et al. 1984 ). This alkaloid is ex tracted from all aerial parts of the plant and drug thus obtained is used as a sedative, anticholin ergic, antispasmodic and to control gripping pain in intestinal disorders.
During the course of cytological investigation on a large number of colchicine treated seed raised plants of H. muticus, in addition to 21 autotetraploids, two auto-octoploids were identified. Cytomor phological characteristics of these auto-octoploid plants are presented in this paper.
Materials and methods
Two auto-octoploids (C-43 and C-65) identified in the colchicine treated seed raised (seeds soaked in 0.5% aqueous solution of colchicine for 72 h) plants of an elite inbred CIMAP/NP-41 developed at our institute (Tyagi 1986 ) were used in this study. Comparative data on various morphological traits (at mid flowering stage of plant growth), pollen and seed fertility, and meiotic behaviour were recorded on both the octoploids and their standard diploid counter parts (CIMAP/NP-41).
Random five observations were recorded for all the morphological characters.
Leaf area was measured by the Area Meter (LICOR Model-3100). Pollen stain ability, an estimate of viability was determined using acetocarmine stain. For meiotic studies, fi xation, preparation of slides and related techniques were the same as described earlier (Tyagi and Dhawan 1988) .
Observations and discussion
The application of colchicine is still the most frequently used method to induce higher ploidy levels. Though, auto-tetraploidy can be rather easily achieved in most diploid species, higher ploid levels are difficult to obtain. Induced octoploids have been reported earlier in Lycopersicon esculentum (Gottschalk 1959) , Brassica oleracea var. Capitata (Shchavinskaya 1973) , Nicotaina longiflora (Kostoff 1938) , Bryophyllum diagremontianum (Schwanitz 1961) , Petunia axillaris (Padmaja 1985) among others. However, very little information is available on the detailed meiotic chromosome behaviour of such octoploids. This information is im Table 2 . Chromosome associations at diakinesis/metaphase I in two auto-octoploids of H. muticus At AI, regular separation of chromosomes (56: 56, Fig. 6 ) was observed only in 29.62 and 21.05% of the PMCs in C-43 and C-65, respectively. Whereas in the remaining cells, lagging chromosomes (2 to 5) were recorded in varying frequencies (Table 3) . At All, a normally expected 56: 56:: 56: 56 segregation was observed in only 12.90% and 14.28% of the cells in C-43 and C-65, respectively. While rest of the PMCs exhibited various irregular distributions with (Fig. 7) or without lagging chromosomes, thus resulting in the formation of variable size of pollen grains.
In the present study, a significant reduction in pollen fertility (66.05% and 57.08%) of the two auto-octoploids C-43 and C-65, respectively from 92.5% in their normal diploid (CIMAP/ NP-41) was observed. The increased ploidy level is known to affect the normal meiotic chro mosome behaviour. Darlington (1937) stated that the formation and irregular separation of multivalent associations are mainly responsible for sterility in autopolyploids. However, Randolph (1941) observed that sterility in autopolyploid maize was exclusively controlled by specific genes and gene combinations and is mainly physiologic in nature. On the other hand, Sparrow et al. (1942) and Sen and Chheda (1958) found no correlation between pollen sterility and multivalent formation but Sparrow et al. (1942) observed a positive correlation between pollen sterility and lagging of chromosomes at anaphase I. Self pollination of both the auto octoploids resulted in the formation of five healthy seeds in C-43 only, whereas the other octo ploid C-65 completely failed to set seed. Such an extremely poor or no seed setting in these induced auto-octoploids of H. muticus might be attributed to the observed irregular meiotic behaviour of chromosomes as well as other genetic and physiological factors.
Summary
Comparative cytomorphological studies between diploid (2n=28) inbred and colchicine induced auto-octoploids of medicinally important solanaceous plant H. muticus were made. In auto-octoploids the increase in most of the morphological characters such as thickness of the main shoot, leaf size, floral parts and size of stomata and pollen grains was accompanied by reduction in plant height and number of branches.
The meiotic chromosome behaviour of the auto-octoploid plants was studied in detail. The high percentage of pollen sterility and very poor or no setting of seeds were attributed mainly to the chromosomal irregularities re corded during meiotic division
